This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



02) 



UK Patent Application „ GB „« 2 207 051mA 



(43) Application published 25 Jan 1989 



(21) Application No 8816917 

(22) Date of filing 15 Jul 1988 



(30) Priority data 
(31) 86944 



(32) 17 JU11987 (33) LU 



(71) Applicant 

V Oreal 

(Incorporated in France) 

14 rue Royale, 75008 Perls, France 

(72) Inventor 

Didier Saint Leger 

(74) Agent and/or Address for Service 
J A Kemp & Co 

14 South Square, Gray's Inn, London, WC1R 5EU 



(51) INT CL* 

A61K7/D6 7/11 7/075 

(52) Domestic classification (Edition J): 

A5B FC 

U1S 2416 A5B 



(56) Documents cited 
GB A 2186840 



GB 1440975 



(58) Field of search 
A5B 

Selected US specifications from IPC sub-class 
A61K 



(54) Composition based on hydrc*ypyrldone derivatives for reducing hair toss 

(57) Compositions for the treatment of the hair to reduce haHoss. comprise a medium suitable for topical application and at 
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R denotes a hydrogen atom, a linear or branched alkyl group having 1 to 17 carbon atoms, a cycloalkyl group hav.ng 5 
to 8 carbon atoms aSalkylalkVlene group in which the alkylene group has 1 to 4 carbon atoms, an aryl group an aralkyl 
croup hwhichThe alkTgroup has 1 to 4 carbon atoms, an arylalkenyl group in which the alkenyl group has 2 to 4 carbon 
atoms it being possible lor the aryl groups to be substhuted with an alkyl group having 1 to 4 carbon atoms or afternat.ve* 

" ^n'otes SaJn^SS?^ carbon atoms, alkenyl having 2 to 4 carbon atoms, a hatogen atom or a 
benzyl radical; 

R denotes hydrogen, alkyl having 1 to 4 carbon atoms or phenyl; and 

r denotes hydrooen, alkyl having 1 to 4 carbon atoms, alkenyl having 2 to 4 carbon atoms methoxymethyl or a 
halogen atom or a benzyl radical, as well as the cosmetically or pharmaceutical* acceptable salts of these compounds. 
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Composition based on hydroxypy r idone derivatives for 

reducing hair loss. 



The invention relates to compositions based on 
hydroxypy r idone derivatives for reducing hair loss. 

Those versed in the art have known for a long time 
that the natural loss of hair, in man, is an overall re- 

5 flection of the balance of the hair follicles between the 
alternate phases of growth (anagen) and phases of loss 
(telogen). The average ratio of the number of follicles 
in the anagen phase to that in the telogen phase is of" 
the order of 9 (90;10). Jt is apparent from this that 

10 the percentage of follicles in the rest phase (catagen) 
is very small. 

The natural loss or shedding of hair may be es- 
timated, on average, at a few hundred hairs per day for 
a normal physiological condition. 

15 It is known, moreover, that certain factors, such 

as a horaone imbalance, a physiological stress or malnu- 
trition, may accentuate the phenomenon. 

In certain dermatoses of the scalp where there 
is an inflammatory feature, such as, for example, psoria- 

20 sis or seborrhoeic dermatitis, hair loss may be strongly 
enhanced or may give rise to highly disturbed follicle 
cycles. 

Hydroxypyr idone derivatives are known per se. 
Among the most representative compounds, there may be 



- 2 - 



mentioned ciclopirox or 6-cy c I ohe xy l-1-hydr oxy-«-me thy l- 
2(1H)-pyridone, known as an antifungal agent, and octo- 
pirox or l-hydroxy-4-n»ethyl-6-(2,4,4-trimethylpentyl)-2(1H)- 

pyridone, known for its antidandruff properties.. 
5 Unexpectedly, the Applicant discovered that the 

use of these derivatives enabled hair loss to be reduced. 

According to an especially preferred embodiment, he 
found that combination with steroidal or non-steroidal 
antiinflammatories, such as, in particular, hydrocortisone, 
10 indomethacin, glycyr rhet inic acid, a-bisabolol, betametha- 
sone, fluocinolone acetonide or desoxymethasone, enabled 
this effect to be improved further. 

The subject of the invention is hence a new com- 
position based on hydroxypyr idone derivatives for reduc- 

15 ing hair loss. 

Another subject of the invention consists of their 
application for the treatment of the hair and the scalp. 

Other subjects of the invention will become appa- 
rent on reading the description and the examples which 
20 follow. 

The composition according to the invention is 
essentially characterized in that it contains, in a me- 
dium suitable for a topical application, at least one com- 
pound corresponding to the formula (1): 
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(i) 



in which: 

Rl denotes a hydrogen atom, a linear or branched 
alkyl group having from 1 to 17 carbon atoms, a cyclo- 

5 alkyl group having 5 to 8 carbon atoms, a cycloalkylalky- 
lene group, the alkylene group having from 1 to 4 carbon 
atoms, an aryl group, an aralkyl group, the alkyl group 
having from 1 to 4 carbon atoms, an arylalkenyl group, the 
alkenyl group having from 2 to A carbon atoms, it being 

10 possible for the aryl and cycloalkyl groups to be substi- 
tuted with an alkyl group having 1 to 4 carbon atoms or 
alternatively an alkoxy group having frojn 1 to 4 carbon 
atoms; 

Rj denotes hydrogen, alkyl having from 1 to 4 car- 
15 bon atoms, alkenyl having from 2 to 4 carbon atoms, a 
halogen atom or a benzyl radical; 

R 3 denotes hydrogen, alkyl having from 1 to 4 
carbon atoms or phenyl; and 

R 4 denotes hydrogen, alkyl having from 1 t 4 
20 carbon atoms, alkenyl having from 2 to 4 carbon atoms, 
methoxymethyl or a halogen atom or a benzyl radical, as 



well as their cosmetically or pharmaceutical!/ acceptable 
salts. 

Among these compounds, those which are especially 
preferred consist of 1-hydroxy-4-methyl-6-(2,4,* T tr imethyl- 
pentyl>-2MH>-pyridone and 6-cyclohe*yl-1-hydroxy-«-methyl- 

2(1H)-pyridone. 

Among salts which are usable, there may be men- 
tioned salts of lower alkanolamines such as ethanol amine 
and diethanolamine, amine or alkylamine salts and quater- 
nary ammonium salts, as well as the salts with inorganic 
cations such as alkali metal, ammonium and alkaline earth 
metal salts. 

The compositions according to the invention con- 
tain, according to an especially preferred embodiment, in 
combination with the pyridones defined above, steroidal 
or non-steroidal ant i- inf lammatory agents such as, more 
especially, hydrocortisone, indomethac in, glycyr rhet ini c 
acid, o-bisabolol, betamethasone, fluocinolone acetonide, 
desoxymethasone, and the like. 

in another preferred embodiment of the invention, 
the composition contains, in addition, antibacterial 
agents chosen, more especially, from- antibiotics of the 
macrolide family, and more especially erythromycin and its 
derivatives, and pyranosides such as lincomycin and its 
derivatives and clindamycin and its derivatives. 

Among erythromycin derivatives, there may be men- 
tioned, more especially, erythromycin itself, and its 
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derivatives such as the estolate, the ethy Uarbonate, the 
ethy Isucc inate, the glucoheptcnate, the t ac tob ionate, the 
propionate lauryl sulphate, the propionate, the stearate, 
the linoleate and mcnoenic esters such as erythromycin A 

5 monooleate. Among clindamycin derivatives, there may be 
mentioned, in addition to clindamycin itself, the hydro- 
chloride, the palmitate and the phosphate. Among linco- 
mycin derivatives, there may be mentioned the hydrochlor- 
ide and lincomycin itself. 

10 Other derivatives which are usable according to 

the invention are the retinoates of these antibiotics, 
and more especially all-trans and 13-cis-retinoic acid 
esters of erythromycin A, of lincomycin and of clindamycin 
and their pharmaceut ical ly acceptable salts, as described, 

15 more especially, in the Applicant's French Patent App- 
lication No. 66/06,528. The retinoic esters at the 2'- 
position of erythromycin are represented more especially 
by the formula: 
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in which R denotes an all-trans-ret inoyl radical or a 13 
cis-retinoyl radical and R ' denotes H; the retinoyl radi 
cal having the formula: 



(III) 



The retinoic esters at the 3-position of linco- 
cycin and of clindamycin may be represented by the for- 
mulae: 
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(IV) <v> 
in which R has the same meaning as that stated above. 

These various retinoic esters may be prepared 
according to various es t e r i f i c a t ion processes/ and pre- 

5 ferably in an anhydrous organic solvent medium, especially 
in tetr ahydrof uran alone or mixed with another organic 
solvent such as pyridine, by reacting an excess of mixed 
anhydride of carbonic and all-trans or 13-c is-retinoic 
adds (prepared in situ, for example, from ethyl chloro- 

10 formate and all-trans or 13-cis acid) with erythromycin A, 
lincomycin or clindamycin in base form, In the presence 
of an organic or inorganic base such as pyridine and/or 
sodium hydrogen carbonate. 

Another es ter if icat ion process, in particular for 

15 lincomycin and clindamycin, consists in using the imida- 
zolides of retinoic acids in an anhydrous solvent such 
as N,N-di»ethylformamide, in the presence f a base such 
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as sodium tert-butylate or potassium tert-butylate. 
According to this latter process, the ester at the 7-posi* 
tion of lincomycin is the predominant product obtained, 
W ith esters at the 2- , 3- and 4-positions. A mixture of 

5 nonoesters at the 2-, 3- and 4-positions of clindamycin 
is obtained in the same manner. 

Other erythromycin A derivatives are represented by 
the formula (II), and described, in particular, in FR-A- 
2,582,000, in which: 

10 r or R' denotes a di- or trienic C 18 linear acyl 

radical of all-cis (Z> stereochemical configuration, and 
the remaining R' or R denotes a hydrogen atom. 

According to a preferred embodiment, R or R ' de- 
notes the following radicals: 

15 (Qz, i2z)-octadecadienoyl or linoleoyl 

(9Z, 12Z, 15Z)-octadecatr ienoyl or a-l inolenoyl, 

and 

(62, 92, 122)-octadecatrienoyl or 1 inclenoyl . 

2'-0-linoleylerythroaycin A, 4"-0-linoleylerythro- 
20 aycin A and 4 M -0-(o-l inoleyl )erythromyc in A aay be men- 
tioned in particular. 

According to the invention, the pyridones are used 
in compositions according to the. invention in proportions 
of between 0.01 and 5X by weight relative to the total 
25 weight of the composition. The anti-inflammatory agents 
are preferably used in proportions of between 0.01 and 5% 
by weight for hydrocortisone or indomethacin and 
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o-bisabolol, and in proportions of the order of 0.001 and 
0.02X by weight for the betamethasone, fluocinolone or 
desoxymethasone derivatives. 

The antibacterial agents, in particular clinda- 

5 mycin, eryt hrcmyc in, lincomycin or their derivatives, are 
preferably used in proportions of between 0.01 and 5X by 
weight, and especially between 0.01 and 3X by weight. 

The compositions according to the invention may 
be presented in various forms customarily used in phar- 

10 macy or in cosmetics for the treatment of the scalp. 

They way be presented, more especially, in the 
form of lotions, shampoos, foams, creams, gels, sticks, 
spray, balms, powders, or soap in cake form or liquid form. 
When the composition is liquid, it can comprise a medium 

15 containing water or a mixture of water and organic sol- 
vents which are acceptable from a physiological stand- 
point. Among these solvents, there may be mentioned 
lower alcohols such as ethanol and isopropyl alcohol, ace- 
tone, ethylene glycol, ethylene glycol *ono»ethyl, mono- 

20 ethyl or aonobutyl ethers, propylene glycol, propylene 
glycol aonoethyl ether and dipropylene glycol isonoethyl 
ether, C1-C4 alkyl esters of short-chain acids and poly- 
tetrahydrof uran ethers. 

These compositions can contain thickening agents 

25 such as celtulose or cellulose derivativ s, as well as 

heterobiopolysaccharides such as xanthan gun or polyacrylic 
acids crosslinked with a polyf unct ional agent such as the 



- 10 - 



products sold under the name of CARB0P0L. 

These compositions can also contain other adju- 
vants customarily used in cosmetics or in pharmacy, in par- 
ticular on the scalp, and more espetially surfactants, 
5 perfumes, preservative a S ents, pH regulators, colourings 
and cationic, anionic, nonienic or amphoteric polymers. 

A subject of the invention also consists of the 
use of pyridone derivatives as defined above for the pre- 
paration of pharmaceutical compositions intended for the 

10 treatment of hair loss. 

Finally, the subject of the invention is a process 
for the cosmetic treatment of the hair, consisting in app- 
tying on the hair at least one of the compositions as de- 
fined above, the composition having, for this purpose, an 
15 effect chiefly on the appearance of the hair. 

The examples which follow are designed to illus- 
trate the invention, no limitation of the latter being 
implied. 
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PREPARATION EXAMPLE 1 
Preparation of 2 | -0- ( 13-c i s- r e t j noy I ) e ry t h romy c j n A 

5 g (16.6 *reol) of 13-c is-ret inou acid are dis- 
solved in 35 ml of anhydrous tc tr ahydrof uran in a round- 
5 bottomed flask and under an inert atmosphere; the reaction 
mixture is cooled to 0°C and then 3 ml (38 mmol) of anhy- 
drous pyridine and 1.6 ml (16.6 »mol) of ethyl chloro- 
forisate are poured in. The solution is stirred for 5 
minutes and 2.5 g (30 mmol) of sodium hydrogen carbonate 

10 are added, followed by 4.9 g (6.7 mmol) of erythromycin 

A, previously dissolved in 150 »l of tet rahydrof uran. The 
reaction mixture is then left with stirring for 10 hours 
while being allowed to return to room temperature (thin 
layer chromatography on silica gel: methylene chloride/- 

15 methanol, 10X). The solution is poured into 60 ml of 
water and then extracted with ethyl acetate. The or- 
ganic phase is dried over magnesium sulphate, filtered 
and then concentrated under partial vacuum. The crude 
product thereby obtained is chroaa tographed on a column 

20 of silica gel (HPLC) using the eluant ethyl acetate/- 
hexane (7:3), leading to the isolation of 4.4 g (65X 
yield) of pure 2 f -0-( 13-c is-ret inoyl )ery throayc in A. 
M.p. 82°C (hexane/ethyt acetate) 
to]| 2 * -17° (C * 6 wg/nil, d ichloromet hane ) 

25 Microanalysis : C57H93NOU ; H = 1016.4 

C H N 

Cal;ulated X : 67.36 9.22 1.38 
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Found X : <7.48 9.32 1.38 

infrared : band at 1735 cm" 1 (ester) 
13 C NMR (CDCI3, internal ref. THS) 

Negative y effects at the V-position (-2.2 ppm) 

5 and 3'-position (-2.1 ppo), indicate the 2'-position 

of the ester. Carbons C" 20 <*0.94 pp.), C" U ^17.28 PP«) 
and C" 12 (131.9 ppm) of the retinoic chain are in agree- 
ment with the 13-cis stereochenistry of the retinoic chain. 

PREPARATION EXAHPLE 2 

10 Preparation of 2 ' -0-( a I l- t rans-ret inoyl ) ery t hromyc in A 
5 g (16.6 mmol) of al L : tr ans-ret i noi c acid are 
dissolved in 35 ml of anhydrous tetr ahydr of ur an in a 
round-bottomed flask and under an inert atmosphere, the 
reaction mixture is cooled to 0°C and then 3 ml (38 .mol) 

15 of anhydrous pyridine and 1.6 ml (16.6 mmol) of ethyl 

chloroformate are poured in; the solution is stirred for 
5 .inutes and 2.5 g (30 mmol) of sodium hydrogen carbonate 
are added, followed by 4.9 g (6.7 .mol) of erythromycin A, 
previously dissolved in 150 al of tetrahydrof uran. The 

20 reaction mixture is then left with stirring for 10 hours 
while being allowed to return to room temperature (thin 
layer chromatography on silica gel: .ethylene chloride/ 
aethanol, 10X). The solution is poured into 60 ml of 
water and then extracted with ethyl acetate. The organic 

25 phase is dried over magnesium sulphate, filtered and then 
concentrated under partial vaccum. The crude product 
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thereby obtained is c hr oma togr aphed on a column of silica 
gel (HPIC) using the eluant ethyl acetate/hexane (7:3), 
leading to the isolation of 4.1 9 <60X yield) of pure 
Z'-O-Call-trans-retinoyUerythromycin A. 
5 Ca3p 2 = -65° (C = 2 mg/ml, d i chloromethane ) 
Microanalysis : C57H93NO14.4H2O * M s 1088.5 

C H N 

Calculated X : 62.89 9.35 1.29 

Found X : 62.91 8.90 1.29 

10 13 C NMR (CDCI3, internal ref. TMS) 

Negative "r effects at the V-position (-2 ppm). 
and 3'-position'(^1.9 ppm), indicate the 2'-position 
of the ester. Carbons C" 20 M4.1 ppm), C" U (119-36 ppm) 
and C'*12 (135.19 ppm) are in agreement with the all- 

15 trans stereochemistry of the retinoic chain. 

PREPARATION EXAMPLE 3 
Preparation of 3-0- ( a 1 1- 1 r ans- re t inoy l ) c I indamyc in 
5 g (16.6 mmol) of al l-trans-retinoic acid are 
dissolved in 30 ml of anhydrous tetrahydrof uran 

20 in a round-bottomed flask and under an inert atmosphere; 
the reaction mixture is cooled to 0°C and then 6 ml 
(76 mmol) of anhydrous pyridine and 1.6 ml (16.6 mmol) of 
ethyl chloroforaate are poured in; the solution is stirred 
for 5 minutes and 1.25 g (15 mmol) of sodium hydrogen 

25 carbonate are added, followed by 2.35 g (5.5 mmol) of 

clindamycin, previously dissolved in 100 ml of a tetra- 
hydrof uran/pyridine (8:2) mixture. The reaction mixture 
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is tben left wit* stirring for 10 hours while being allowed 
to return to roo» temperature (thin layer chromatography 
on silica gels »«t*yl*«« chlor i de/methanol 5X). The 
solution is poured into 80 ml of water and then extracted 
with ethyl acetate. Tne organic phase is dried over mag- 
nesium sulphate, filtered and then concentrated under 
partial vacuum. Tne crude product thereby obtained is 
chromatographed on a column of silica gel (HPLC) using 
the eluant ethyl acetate/he>ane (S:5>, leading to the 
isolation of 2.15 g (55X yield) of pure 3-0-lal l-tr ans- 
retinoyUcl indamycin. 
H.p. 62°C 

[a3 22 s 450 ° (c * 100 mg/ml, dichloromethane) 
Microanalysis : r 38 «59N2 s0 6 c l- 2 - 5H 2 0 ' M " 752 ' 5 

C H H 

Calculated X : . 40-44 8 - 08 3 * 23 
found X : *D.66 8.57 3.72 • 

13 C NMR <IJ>Il3, internal ref. TMS): negative 
y effects at the 4-positien (-2.8 ppa) and 2-position 
(-1.9 pp.). The chemical shifts of C" u (117.8* ppm) and 
C" 20 (U.11 PP»> ttnlir* the all-trans stereochemistry 
of tne retinoyl chain. 

PSEPMtftTION EXAMPLE 4 
Preparation of 3-0-( 13-c is-r* * innvl > c I indamyc in 

5 g (16.6 »aol) of 13-cis-retinoic acid are dis- 
solved in 30 ml of anhydrous tetrahydrof uran in a round- 
bottomed flask and under an inert atmosphere; the reaction 
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mixture is cooled to 0°C and then 6 ml (76 mmol) of 
anhydrous pyridine and 1.6 ml (16.6 mmol) of ethyl chloro- 
foraate are poured in; the solution is stirred for 5 
minutes and 1.25 g (15 mmol) of sodium hydrogen 
5 carbonate are added / followed by 2.35 g (5.5 mmol) of 
clindamycin, previously dissolved in 100 ml of a tetra- 
hydrofuran/pyridine (8:2) mixture. The reaction mixture 
is then left with stirring for 10 hou'rs while being allowed 
to return to room temperature (thin layer chromatography 

10 on silica gel; methylene chlor i de /me t hand , 5X). The sol- 
ution is poured into 80 ml of water and then extracted 
with ethyl acetate. The organic phase is dried over mag- 
nesium sulphate, filtered and then concentrated under 
partial vacuum. The crude product thereby obtained is 

15 chronatographed on a column of silica gel (HPLC) using 
the eluant ethyl acetate/hexane (5:5), leading to the 
isolation of 2" g (5U yield) of pure 3-0-(13-cis-retinoyl)- 
clindaaycin. 

M.p. 95°C (hexane/ethyl acetate) 
20 t*l\° » +111° <C ■ 15 »g/ml, dichloromethane) 
Microanalysis : C3 8 H59CIN 2 S0 6 ; M = 707.4 

C H 
Calculated X : 64.52 8.41 

Found X : ^.^7 8.45 

25 13 C NHR (C0C13, internal ref. TMS) 

The position of the ester is indicated by the 
positive B effect at the 3-position (+1.77 ppm) and the 



16 - 



10 



15 



20 



25 



negative «r effects at the 2-position (-1.* PPi») and 
^-position (-2.5 ppm). The 13-cis configuration is con- 
firmed by C" 2 o (20.93 ppm) and t" U (115.94 ppm). 

PREPARATION EXAMPLE 5 
Preparation of 3-0-( 13-c is-ret 4novt)l incomyc in 

5 g (16.6 mmol) of 13-cis-retinoic acid are dis- 
solved in 30 ml of anhydrous tetrahydrof uran in a round- 
bottomed flask and under an inert atmosphere; the reaction 
•ixture is cooled to 0°C and then 6 ml (76 mmol) of 
anhydrous pyridine and 1.6 ml (16.6 mmol) of ethyl chloro- 
formate are poured in; the solution is stirred for 5 min- 
utes and 1.25 g (15 mmol) of sodium hydrogen carbonate are 
added, followed by 2.2 g (5.4 mmol) of Uncomycin, prev- 
iously dissolved in 100 ml of a tetrahydrof uran/pyridin 
(7:3) mixture. The reaction mixture is then left with 
stirring for 10 hours while being allowed to return to 
room temperature (thin layer chromatography on silica 
S el: .ethylene chlor ide/methanol, 10X). The solution is 
poured into 100 ml of water and then extracted with ethyl 
acetate. The organic phase is dried over magnesium sul- 
phate, filtered and then concentrated under partial 
vacuum. The crude product thereby obtained is chromato- 
graphed on a column of silica gel (HPLC) using the eluant 
ethyl acetate/hexane (8:2), leading to the isolation of 
1.85 g (50X yield) of pure 3 -0-(13-cis-retinoyl)lincomycin. 
H.p. 95° (hexane/ethyl acetate) 
[ 0 ] 20 * +103° (C = 7 mg/ml, dichloromethan •) 
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Microanalysis : C 3 8H 6 oN2S 0 7- 2 - 5H 2 0 ; M = 734.5 

C H 
Calculated X : 62.18 9.03 

Found X i 62.33 8.64 

5 13 C NMR (CDCI3, internal ref. 7MS) 

The position of the ester is indicated by the 
positive B effect at the 3-position (+1.6 ppm) and the 
negative f effects at the 2-position (-2.4 ppm) and 
4-position 1-1.9 ppm). The 13-cis configuration is con- 
10 firir.ed by C" 2 o (20.98 ..ppm) and C"u (115.83 ppm). 

PREPARATION EXAMPLE 6 
Preparation of a aixture of 7-0-(a l l-trans-ret inoyl) I in- 
comycin, 3-0- ( al l-t rans- ret i n oyl ) I incomyc in and 
2-0- ( a 1 1- trans-ret inoyl ) I incomyc in monoesters 
15 30 g (74 aeol) of lincomycin are dissolved in 

300 ml of anhydrous N,N-diaethylf ormamide in a round- 
bottomed flask and under an inert atmosphere, 830 mg 
(7.4 aaol) of potassium ter t-butylate are then added and 
stirring is continued at room temperature for 90 minutes. 
20 A solution of 13 g (37 amol) of 1-(all-trans-ret inoyl > imi- 
dazole in 150 al of N,N-diaethylf ormamide is then poured 
in and the resulting aedium is stirred at room temperat- 
ure for 12 hours (thin layer chromatography on silica 
gel: methylene chlor ide/methenol, 7.5X). The solution is 
25 poured into 500 ml of water and then extracted with ethyl 
acetate. The organic phase is dried over magnesium sul- 
phate, filtered and then concentratsd under partial vacuum. 
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The crude product thereby obtained is chromatogr aphed on 
a colu.n of silica gel (HPLC) using the eluant ethyl 
acetate/hexane (7:3), leading to the isolation of 39 g 
(77X) of a .ixture of all-trans-retinoic monoesters of 
Unco.ycin at the 2-, 3- and 7-positions. 
13 C NHR ( CD C 1 3, internal ref. TNS) 

- Negative y effects at the B-position (-2.5 ppm) and 

the 6-position (-3.8 ppm) indicate the site of esterific- 
ation of a monoester at the 7-position, 

- Negative y effect at the 1-position (-4 PP"» indicates 
the monoester at the 2-position, and negative y «««ts 
at the 2-position (-2 ppm) and 4-pos i t ion (-2.6 ppm) in- 
dicate the position of the monoester at the 3-position. 
The positions of C n are at 85.06 ppm for the 2-monoester, 
at 88.45 pp» for the 7-n.onoester and at 89.67 ppm for the 
monoester at the 3-position. 

The all-trans configuration of the ret inoic. chain 
is indicated for C" U »t 117.78 ppm and for C" 20 at 
14.08 ppm; a trace of isomer izat ion is noted by the pres- 
ence of • Peak at 115.2 ppm (C"u> indicating the 13-cls 
isomer. 

PREPARATION EXAMPLE 7 
Proration of » mixture of >-n-Cl l-t r ans-re t inoyl ) c Hn : 
d^cin ,, 3-0-(all-tre ns-retinoyl)cUndamycin and 
A-Q-(all-trans-r*tinoyl)cli nda«ycin monoesters 
20 g (47 mmol) of clindamycin are .diss Ued in 
250 ml of an anhydrous N,N-di»ethylf ormamide in a round- 
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bottomed flask and under an inert atmosphe re, and 527 mg 
(A. 7 mmol) of potassium tert-butylate are then added to 
the reaction medium, which is then stirred at room temper- 
ature for 90 minutes. A solution of 8.250 g (23.5 aimol) 
5 of 1-(all-trans-retinoyl)imidazole in 150 ml of anhydrous 
N,N-dimethylformamide is then poured in and the resulting 
nedium is stirred at room temperature for 12 hours (thin 
layer chromatography on silica gel: methylene chloride/ 
methanol, 5X). The solution is then poured into 500 ml 

10 of water, after which it is extracted with ethyl acetate. 
The organic phase is dried over magnesium sulphate, fil- 
tered and then concentrated under partial vacuum. The 
crude product thereby obtained is chromatogr aphed on a 
column of silica gel (HPU) using the eluant ethyl acetate/ 

15 hexane (5:5), leading to the isolation of 28 g (85X) of 

a mixture of all-trans-retinoic monoesters of clindamycin 
at the 2-, 3- and ^-positions. 
13 C NHR (CDCI3, internal ref. TMS) 

- Negative y effect at the 1-position (-3 ppm) indicates 
20 the 2-position of the ester, 

- Negative f effects at the 4-position (-2.8 ppm) and 
2-position (-1.9 ppm) indicate the monoester at the 3- 
position, and weak negative y effect at the 3-position 
indicates the monoester at the 4-position. 

25 The positions of C1 are at 84.63 ppm for the 

2-.onoester, at 88.79 ppm for the 3-monoester and at 
87.98 ppm for the 4-monoester. 
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The all-trans configuration of the retinoic chain 

is predominant (C"u «t 117 - 5 PP m and C "20 at u - 08 P pm) ' 
but there are clear traces of isomer izat ion, in particula 

at C"20 «nd C"u« 
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EXAMPLE 1 

SHAMPOO COUNTERACTING HAIR LOSS (for frequent use ) 
Sodium lauryl ether sulphate 7 g 

Hydroxyethylcellulose 2 g 

5 Clindamycin 0.4 g 

Octopiroxv 0.5 9 

a-Bisabolol 0.75 g 

Butylated hydroxytoluene (BHT) 0.3 g 

Perfume °- 05 9 

10 Triethanolamine qs pH 6.5 

H2O qs 

EXAMPLE 2 



100 



TREATMENT SHAMPOO COUNTERACTING HAIR LOSS 
Nonionic surfactant obtained by condensation 

15 of 3.5 mol of glycidol with a Cir c U a 

diol according to FR 2,091,516 12.5 g 

Linoleic ester of erythromycin 1 g 

Octopirox 0.5 g 

Hydrocortisone 0.5 g 

20 BHT 0- 2 9 

H 2 0 qs 100 g 

EXAMPLE 3 

IQTION COUNTERACTING HAIR LOSS (non-rinsed product ) 

Clindamycin °- 5 9 

25 Ciclopirox °* 5 9 

Hydrocortisone °* 2 9 

Perfume °- 05 9 

Vater/ethanol (70:30 V/V) qs 100 g 
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EXAMPLE 4 

FOAMING GEL COUNTERACTING HAIR LOSS 



Triethanolamine lauryl ether sulphate 


8 


9 


Carbopol 


2 


9 


Sodium chloride 


2 


9 


Glycerol 


3 


9 


Glycyrrhet inic acid 


1.5 


9 


Octopirox 


0.8 


9 


All-trans-ret inoic ester of erythromycin 


0.6s 


9 


BHT 


0.3 


9 


H2O qs 


100 


9 



EXAMPLE 5 
HAIRSPRAV COUNTERACTING HAIR LOSS 

Ethanol 

15 xanthan gum sold by the company KELCO 
under the name of Keltrol 
Octopirox 

Linolenic ester of erythromycin 
BHT 
20 Perfuse 



H2O 



qs 



30 
2 

0.5 
1 

0.2 
0.05 g 
100 g 



g 

9 
9 
9 



This composition is packaged in a conventional 
aerosol device in the presence of 6 g of a propellent con- 
sisting of a mixture of FREON 12 and 114 (40:60). 
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CLAIMS 

1. A composition suitable for topical application 
which comprises at least one compound corresponding to the 
formula: 



(I) 




5 in which: 

R 4 denotes hydrogen, linear or branched alkyl having 
1 to 17 carbon atoms, cycloalkyl having 5 to 8 carbon atoms, 
cycloalkylalkylene in which the alkylene group has 1 to 4 
carbon atoms, aryl, eralkyl in which the alkyl group has 1 

10 to 4 carbon atoms or arylalkenyl in which the alkenyl group 
has 2 to 4 carbon atoms, Euch that the cycloalkyl and aryl 
groups can be substituted by an alkyl or alkoxy group having 
1 to 4 carbon atoms; 

R 2 denotes hydrogen, alkyl having 1 to 4 carbon 

15 atoms, alkenyl having 2 to 4 carbon atoms, halogen or 
benzyl; 

R 3 denotes hydrogen, alkyl having 1 to 4 carbon 
atoms or phenyl; and 

R 4 denotes hydrogen, alkyl having 1 to 4 carbon 
20 atoms, alkenyl having 2 to 4 carbon atoms, methoxymethyl, 
halogen or benzyl, or a cosmetically or pharmaceutical^ 
acceptable salt thereof. 
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t 



2. A- composition according to claim 1, vhich 
contains i-hydroxy^-methyl-C-U, 4,4-trimethyl-pentyl)- 
2<lH)-pyridcne and 6-cyclohexyl-l-hydroxy-4-methyl- 
2(lH)-pyridone. 

5 3 . A composition according to claim 1 or 2, vhich 

elso contains at least one steroidal or non-steroidal anti- 

inflammatory agent. 

4. A composition according to claim 3, in which 
the anti-inflammatory agent is hydrocortisone, indomethacin, 

10 glycyrrhetinic acid, a-bisebolol, betamethasone, 
fluocinolone acetonide or desoxymethasone. 

5. A composition according to any one of claims 1 
to 4 vhich also contains at least one antibacterial agent 
which is a macrolide or pyranoside. 

15 6 . A composition according to claim 5, in vhich 

the macrolide is erythromycin or a derivative thereof and/or 
the pyranoside is lincomycin or clindamycin or a derivative 
thereof. 

7. A composition according to claim 6, in vhich 
20 the erythromycin derivative is the estolate, ethylcerbonate, 
ethylsuccinate, glucoheptonate, lactobionate, propionate 
lauryl sulphate, propionate, stearate, linoleate or 
monoenic, di- or trienic ester of erythromycin, and/or the 
clindamycin derivative is the hydrochloride, palmitate or 
25 phosphate, and/or the lincomycin derivative is a 
hydrochloride. 
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8. A composition according to any one of claims 5 
to 7, in which the erythromycin, lincomycin or clindamycin 
derivative is the all-trans- or 13-cis-retinoic acid ester 
of erythromycin A, lincomycin or clindamycin, or a 

5 pharmaceutical^ or cosmetically acceptable salt thereof. 

9. A composition according to any one of claims 1 
to 8, in vhich the pyridone derivative is present in an 
amount from 0.01 to 5% by veight relative to the total 
veight of the composition. 

10 io. A composition according to any one of claims 5 

to 9, in which the antibacterial agent is present in an 
amount from 0.01 to 5% by weight. 

11. A composition according to claim 10, in which 
the antibacterial agent is present in an amount from 0.01 to 

15 3% by weight. 

12. A composition according to any one of claims 3 
to 11, in which the anti-inflammatory agent is present in an 
amount from 0.01 to 5% by weight if it is hydrocortisone, 
indomethacin or a-bisabolol, and in an amount from 0.001 to 

.20 0.02% by weight if it is betamethasone, fluocinolone or ft 
desoxymethasone derivative. 

13. A composition according to any one of claims 1 
to 12 which is in the form of a lotion, shampoo, foam, 
cream, gel, stick, spray or balm. 

25 14. A composition according to any one of claims 1 

t 13, in which the medium suitable f r topical application 
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consists of water or a mixture of water and at least one 
physiologically acceptable solvent. 

15. A composition according to any one of claims 1 
to 14 which also contains one or more thickening agents, 

5 Burfectents, preservative agents, pH regulators, colourings, 
cationic, anionic, nonicnic or amphoteric polymers or 
perfumes. 

16. A composition according to claim 1 
substantially as described in any one of Examples 1 to 5. 

10 17 . process for the cosmetic treatment of the hair 

which comprises applying thereto at least one composition as 
claimed in any one of claims 1 to 16. 

18. Use of the composition as defined in any one of 
claims 1 to 16, for the preparation of a composition 

15 intended for the pharmaceutical treatment of hair loss. 



i 
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